ABSTRACT
INTRODUCTION
In 1966, locus of control (LOC) as a psychological construct was introduced by Julian Rotter, who proposed that an individual with an internal LOC was more likely to perceive that an "event is contingent upon his [sic] own relatively permanent characteristics," though a person with an external LOC would be more likely to perceive an event not to be entirely contingent upon his or her actions, rather "as a result of luck, chance, fate, or unpredictable because of the forces surrounding him" (p. 1). As a concept, LOC has been studied more than any other topic in psychology over the past three decades (Rotter, 1990 ). However, the study of antecedents of individual differences in LOC has received relatively little attention, despite the fact that Rotter himself underscored the importance of the identification of these key factors and there is a high degree of marital discord, children again tend to be more external. Third, children whose parents are less "warm" -that is, less emotionally supportive, expressive, and nurturing -tend to be show more external LOC. Lastly, children tend to be more external when parents' reinforcements and punishments are less contingently tied to their children's behavior (Schneewind, 1995 , for an additional review).
At the time of their review, Carton and Nowicki (1994) noted that most studies were cross-sectional in nature and used self report methodologies. As a result, they called for was not controlled for in these studies, it is unclear to date whether the patterns in ethnic groups that are inconsistent with Rotter's (1966) (Post & Bryan, 1998) , and neighborhood danger (Coley & Hoffman, 1996) and density (Regani, 2000) have all been shown to be associated with children's and adolescents' LOC orientation.
investigations that were longitudinal in design and included direct observations of children's behaviors.
Unfortunately, research since their review has continued to be characterized by self-report and cross-sectional studies. However, a few noted exceptions exist, some completed by Carton and colleagues. In a study of primarily White, middle-class mothers and second-grade children, Carton and Carton (1998) found that mothers of internally controlled children displayed more positive touches and looked longer at their children than mothers of externally controlled children, while internally controlled children themselves smiled more often and stayed on task better than those with an external LOC. Also, in two studies of children and mothers with similar demographics on a puzzle-building task, compared to mothers of boys who were more externally controlled, mothers of internally controlled boys were more likely to respond to sons' difficulty with more encouragement and less intrusiveness (Carton, Nowicki, & Balser, 1996) . In contrast, mothers of girls with internal LOC were less likely than mothers of externally controlled girls to react to daughters' frustrations and more likely to ignore their successes. Mothers of internally controlled children, regardless of children's gender, were less likely to be stressed and were rated by observers as warmer and less controlling when compared to mothers of externally controlled children. When a similar puzzle task was combined with dollhouse play, Henry (2006) found that internally controlled mothers were more likely to instruct children using personal agency phrases than were externally controlled mothers. Lastly, in a study of family narratives, Bohanek, Fivush, and Duke (2006) determined that families who were less cohesive and "took turns" reporting their individual memories about a shared experience, rather than integrating their memory stories among the family members' perspectives, were more likely to have children (especially boys) with external rather than internal LOC. Other than the somewhat puzzling finding regarding girls in the Carton and Carton (1998), results from the observational studies are largely consistent with findings from Carton and Nowicki's (1994) review and Rotter's (1966) Mother-child dyads were surveyed at the time of the child's birth and then were followed up at 5 and 10 years of a g e. T h e s t u d y w a s m u l t i -d i s c i p l i n a r y a n d epidemiological in nature, and, as such, obtained comprehensive health, social, and educational information. The general aim of the study was to identify factors that were important for children's healthy physical, cognitive, and emotional development. The authors will only report here measures and findings relevant to their study; the results specific to LOC orientation as an outcome factor have not been previously published. 
Measures of Interest

Locus of control
A
Socioeconomic status (SES)
The Social Index is based on a scale comprising seven have children with greater internal LOC at year ten.
Type of parenting aside, as an indicator of child-centered parenting, at the five-year time point they measured the average number of days per week the child was read to by a parent. The authors predicted that this factor would significantly predict internal LOC when children were ten years old. Additional child-centered variables were assessed at the ten-year time point and were hypothesized to be positively associated with an internal LOC at this time. These factors included the degree to which the father was involved in raising the child, the frequency of family activities (e.g., having meals together, going on a family vacation), parental attitudes and interest in the child's abilities and education, and parental expectations of whether the child would drop out of high school or go on to university following graduation.
Activities of child
Third, the authors assessed numerous children's activities and interests as potential antecedents to LOC orientation.
In all cases they expect that greater participation and responsibility in activities can help children to develop self-efficacy and mastery, leading to a greater sense of personal control. Because children's activities that foster responsibility have been found to be associated with internal LOC (Jackson, 1998) , they hypothesized that the frequency with which children at age five visited friends' homes or the park or playground and various other activities they could do during their spare time would predict more internal LOC orientation at age ten; examples for these activities include playing sports, reading books, and going to movies. Likewise, exposure to shopping with a parent or riding a bus or train at age five were thought to predict later more internal LOC orientation.
Method
Participants
The data used for this analysis are taken from a national cohort study of 12,463 children (male = 6,443, female = 
Data Analysis Strategy
In seeking factors that dispose children to develop either internal or external LOC orientation, the authors do not assume a simple causal model. Instead, they suggest a transactional or interactive model (Lemert, 1972) 
Demographic questions
Being that this was an epidemiological study, mothers at the 5-and 10-year assessment times completed 
Results
Analysis of Variables Measured at Age Five (Tables 1, 2, and 3)
The 5-year variable having the greatest effect on 10-year LOC was the Social Index score, F = 158.7, p < .00005. simply due to the reduced sample sizes in the former).
Duration of breast feeding seems to be a more important factor for girls (p = .017) than for boys (p = .452). Girls who were breast fed for at least three months (compared to less than 3 months) were more likely to greater internal LOC. Finally, family size was shown to be a significant factor for boys but not girls. Boys with no siblings at five years old had more internal LOC scores than boys with four or more siblings.
Analysis of Variables Measured at Age Ten (Tables 4, 5, and 6)
Although the Social Index score was found to be the strongest 5-year predictor of LOC, change in Social Index score at year 10, indicating social mobility over the fiveyear intervening period, was not found to have a very marked effect on residual LOC score. However, the positive standardized regression coefficient indicates that children in upwardly mobile families tended to be more internal, although this effect is weak and, indeed, only achieves statistical significance in the analysis which includes all children. Table 6 shows an interesting positive effect for boys whose mothers were less depressed at the 10-year stage of the study than they were at the 5-year stage. A decline in maternal depression is associated with increased likelihood internal LOC in boys, though not in girls. This finding is consistent with the 5-year analyses (Tables 2 and 3) , which found that external LOC in boys, but not in girls, was increased if their mothers were depressed.
Since specific SES effects were controlled and therefore partialled out in the 10-year analyses, the effects shown in Tables 4 to 5 are in addition to the effects directly attributable to SES. The main contrast is between children whose parents expect them to go on to college or university after leaving school and those who expect them to leave school at the earliest opportunity (age 16) or to take up an apprenticeship. The difference in mean change in LOC score was as much as 6 points on the scale, equivalent to .4 SD of residual LOC score, which is quite substantial. This suggests that children whose parents expect them to go on to higher education had higher internal LOC scores than those whose parents Note: Grand mean = 99.38; SD = 15.2 * p < .05, ** p < .01, *** p < .001, **** p < .00005 † < .10 (trend) 
Socioeconomic Status (SES)
The most significant single variable associated with LOC in the present study was SES. In fact, SES at the five year level appeared to predict LOC at age ten even when families were changing toward higher SES in the years between expect their formal schooling to cease in late adolescence.
In terms of activities associated with LOC, children were more likely to have more internal LOC scores if they engaged in sports, often read books, or played a musical instrument. However, whereas reading is an important activity for both boys and girls, boys benefit rather more from sports and girls from playing music, although these gender differences are not large. Finally, 10-year-old boys with four or more siblings were likely to have more internal LOC scores than children from smaller families.
Discussion
The present investigation is among the first to complete a prospective, epidemiological study using a large community sample to investigate possible parental, child, and environmental factors that predict or are associated with LOC orientations measured in children who are ten years of age.
Though the report of correlations between LOC and variables at the 5-and 10-year testing times were informative, the most meaningful 4.7**
Number of Children in the Household
Only child Results from past cross-sectional and longitudinal research studies found that warm and supportive family structures and stimulating family environments were associated with children having more internal LOC (Nowicki & Schneewind, 1982; Schneewind, 1982 Schneewind, , 1989 Schneewind, , 1995 . A host of parental and family activities identified by past researchers and found in the present study may provide viable candidates for intervention. The present study suggests a previously unidentified activity, reading daily to children when they are younger, as an especially ages five and ten. Theorized to be important by Rotter Note: Grand mean = 0.4; SD = 14.6 * p < .05, ** p < .01, *** p < .001, **** p < .00005 † < .10 (trend) 
Only child Note: Grand mean = -.11; SD = 14.2 * p < .05, ** p < .01, *** p < .001, **** p < .00005 † < .10 (trend) 
Only child On the other hand, mothers of children with internal LOC were observed to be more supportive and to offer more warm and encouraging verbal and nonverbal messages and fewer intrusive ones (Carton & Nowicki, 1996) .
What is unique about the present study is that parental attitudes when children were younger were found to predict children's LOC outcomes five years later. This provides stronger evidence than previous cross sectional investigations that parental attitudes may pre-date LOC differences. However, to provide more support for this possibility, children's LOC would have had to been assessed at age 5 as well because it is not known if the association was already present at age 5 or perhaps younger. Perhaps future research will clarify the viability of this possibility.
Child Behaviors and Activities
Present study suggests that as the authors hypothesized, (Levenson, 1972; Rotter, 1990 ). To facilitate contingency learning, Rotter and later Lefcourt (1981 Lefcourt ( , 1983 Lefcourt ( , 1984 theorized that children needed to be raised in safe and secure family and educational environments in which they felt free to explore and, through that exploration, to become aware of the realistic consequences of their actions, a proposition highly commensurate with secure attachment theory (e.g., Ainsworth & Bowlby, 1991; Bowlby, 1969 It is also true that the use of a population study from Great Britain in the 1970s may limit the generalizability to other English and non-English speaking countries in more recent times. However, as was noted in the introduction, previous cross-sectional findings regarding behaviors associated with LOC were found to generalize across a number of cultures and ethnic groups. This may be the case for the results in the present study, but that will have to await the outcome of further research. Relevant data may be forthcoming from another longitudinal study in which children (N = 9,987) born in the year 1991 in the Bristol, England, are being followed and will continue to be followed into adulthood. Data on a variety of physical and psychological measures are gathered every six months.
Preliminary results suggest not only that authoritarian parental child rearing attitudes are related in a similar manner to LOC in children but that parental LOC assessed prenatally is also associated children's LOC measured eight years later (Nowicki, 2010) .
Conclusion and Recommendation
The findings from this study suggest that parents who are 
